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INTRODUCTION 
The following study is an attempt at a comprehensive 
analysis of the effects of the farm-level policy variables 
on the production, consumption, and price structures of sub­
sistence commodities in Mexico. Since policy variables exist 
at the wholesale and retail levels as well as at the farm 
level, the analysis on the consumption side will be strongly 
influenced by these variables and, therefore, they will in­
directly affect the analysis at the farm level. The produc- , 
tion side was chosen for the emphasis of the analysis because 
of its importance in the program and because any analysis on 
the consumer side requires a better understanding of the 
results of the farm-level program. 
The analysis will be confined to the four major subsis­
tence commodities under price support; corn, wheat, beans, and 
rice. These commodities were selected because of their impor­
tance in production and because the efforts of the price 
support program have been concentrated in these commodities 
for a period of time sufficient for analysis using time-series 
data. 
Since the efforts of che guaranteed price program have 
been emphasized in various regions or areas relative to other 
regions for the particular commodities with different regional 
guaranteed prices on wheat in recent years, the analysis will 
be made regional. The five census regions will be used for 
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the regional break-down for reasons of data availability. 
Regional differences in price responsiveness and responsive­
ness to the policy variables will be tested in the analysis 
to determine if regional differences in policy can be justi­
fied. 
The remainder of this chapter will be concerned with a 
brief description of the four commodities, the five regions 
and the over-all government program of which price supports 
are a part. 
Commodities and Regions 
The four commodities considered in this study are corn, 
wheat, beans, and rice. These commodities represent the four 
major commodities under the guaranteed price program as well 
as four of the major commodities produced in Mexico. 
In terms of 1960 value of production, corn ranked first 
representing about 33 percent of total value of agricultural 
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production. Wheat ranked fourth after cotton and coffee 
representing about 8 percent of total value of agriculture 
production. Beans ranked fifth with 7 percent and rice 
thirteenth with about 1.5 percent of total value of production. 
This means that the four commodities represent approximately 
50 percent of total value of agricultural production. By land 
area harvested in 1960, corn was ranked first, wheat second, 
beans fourth and rice tenth representing about 59 percent. 
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7 percent, 6 percent, and 1 percent of total land area 
harvested for a total of about 73 percent of the total land 
area. 
The 1962 quantities of production for the nation as a 
whole were 6,084,375 metric tons of corn, 1,258,619 metric 
tons of wheat, 780,953 metric tons of beans, and 266,529 
metric tons of rice. In 1962, net imports on corn were 
78,800 metric tons, however, in 1964 and 1965, Mexico became 
a net exporter of corn. In 1962, Mexico had net imports of 
wheat equal to 478 metric tons. The following year showed 
net exports of 72,300 metric tons and by 1965 the net exports 
of wheat exceeded,680,000 metric tons. Net imports of beans 
in 1962 were 851 metric tons followed by net exports in 1963 
to 1965 in excess of 20,000 metric tons per year. Mexico 
showed net exports of 63,000 metric tons of rice in 1962 
followed by net imports of 1,700 metric tons in 1963, 0 in 
1964, and 16,800 metric tons in 1965. Data suggests that 
only in recent years (since 1962) has Mexico become a net 
exporter oZ corn, wheat and beans and a net importer of rice. 
For the analysis to follow, Mexico is divided into five 
regions to obtain regional results and response differences 
to the pricing policy. To facilitate data collection, the 
five census regions are used. The North region occupies the 
northeast corner of the country extending from the western 
mountain region to the Gulf coast and includes the states of 
Coahuila, Chihuahua, Durango, Nuevo Leon, San Luis Potosi, 
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Tamaulipas, and Zacatecas. The major production commodities 
are beans, corn, cotton, and wheat. In 1960, approximately 
11 percent of the land area was planted to beans, 55 percent 
to corn, 15 percent to cotton, and 7 percent to wheat. 
The Gulf region includes most of the states bordering on 
the Gulf coast and the Yucatan peninsula. The states included 
are Campeche, Quintana Roo, Tabasco, Veracruz, and Yucatan. 
The major commodities are coffee, henequen, and sugar cane 
occupying approximately 7 percent, 14 percent, and 8 percent 
respectively of the land area in 1960. Approximately 5 
percent of the land area was planted to beans, 1 percent to 
corn, 1 percent to rice, and .1 percent to wheat. 
The Pacific North region includes the northern states 
on the Pacific coast and the Baja California area with the 
states of Baja California (North and South), Nayarit, Sinaloa, 
and Sonora. The major commodities are beans, corn, cotton, 
and wheat occupying approximately 5 percent, 26 percent, 22 
percent, and 24 percent of the land area in 1960. Rice was 
planted to approximately 3 percent of the land area in 1960. 
The Pacific South region is in the extreme southern 
portion of Mexico bordering on the Pacific coast and includes 
Chiapas, Colima, Guerrero, and Oaxaca. Beans, coffee, and 
corn make up the major portion of production by land area with 
approximately 7 percent, 11 percent, and 68 percent of the 
land area respectively devoted to these commodities. Rice 
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and wheat were planted to approximately 1 percent of the 
total crop land for each of the commodities in 1960. 
The Central region includes the states of Aguascalientes, 
Guanajuato, Hidalgo, Jalisco, Mexico, Michoacan, Morelos, 
Puebla, Queretaro, Tlaxala, and the Distrito Federal. Beans, 
corn, and wheat are the major production commodities occupying 
4 percent, 74 percent, and 7 percent respectively of the 1960 
hectares planted. Rice was planted to approximately 1 percent 
of the 1960 land area planted. 
Description of Policy 
The following is a general description of the policy for 
supporting prices on the major subsistence commodities handled 
through the government agency known as Compania Nacional de 
Subsistencias Populares. 
A guaranteed price is determined by the government based 
upon several factors. The major factor is estimated production 
costs. In the case of most commodities and corn in particular, 
the guaranteed price is based upon cost of production plus a 
fair return to producers to maintain the income levels of 
producers. In addition to this factor, the government may 
raise or lower the level of this guaranteed price for the 
purpose of regulating production and government stocks. In 
many cases, the guaranteed price may also be changed after 
estimates of total production have been received in order to 
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control the expenditures of the government as well as to 
compensate producers for years in which low yields may have 
serious consequences on farm incomes. 
After the determination of the guaranteed price, the 
support price and the conditions of sale including rigid 
conditions on the quality of the product are published and 
circulated in the rural regions. This announcement takes 
place prior to harvest and is in sufficient time in many 
cases to allow producers to make plans based upon the level 
of the price. This price level is usually constant over a 
period of years after which it is normally adjusted upward. 
This also allows producers to plan production on the basis 
of the guaranteed price. In general, the support price is 
uniform throughout the whole country and applicable to most 
regions. In some cases, local changes are made to compensate 
for extraneous conditions such as drought. A more complete 
picture of the levels of the prices over the years will follow 
in this chapter. 
The government then establishes various purchasing sta­
tions throughout the country usually at existing government 
storage facilities or along railroad lines to facilitate 
transportation of the commodity. The producer must then 
transport this commodity to one of the purchasing stations 
where he can sell his commodity at the guaranteed price provided 
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that the quality standards are met. For some commodities 
price reductions are given for lower quality products. 
Since about 1962, the government policy has been to 
purchase all of the commodity eligible for the guaranteed . 
price that is offered for sale at a purchasing station, but 
less than total production has been purchased as shown later 
in this chapter. Some of the reasons that not all of the 
commodity is sold by the producers to the government are as 
follows : (1) do not meet quality standards, (2) local market 
price is higher than national support price, (3) distance to 
purchasing station does not make it feasible, (4) lack of 
knowledge about the support price program, and (5) selling 
ties with private merchants who give production credit. 
Upon acceptance of the commodity by the purchasing 
station, a cash payment is made at delivery time. The commod­
ity is then transported to the national warehouses or to 
private processors that have purchased on contract with the 
government. 
The commodity held by the government is then used to main­
tain stocks for emergency purposes, exported by the government, 
processed by the government for retail sales, or sold to pri­
vate processors. 
In addition the government operates private retail 
outlets which sell the processed items in addition to other 
subsistence commodities such as clothing. These retail out­
lets operated under a government agency known as Compania 
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Nacional de Distribucion de Subsistencias Populares sells 
subsistence commodities at subsidized prices through fixed 
and mobil retail stores. 
Objectives of the Program 
In this section, the objectives of the total government 
program on agricultural products will be stated and explained. 
The majority of these objectives are stated in the publications 
by the price supporting agency (CONASUPO) (3, 5-16). 
The original objective of major importance was and still 
is to raise the level of rural incomes. The price support 
program on corn was originally started in 1937 with this 
objective in mind. Since corn was the primary commodity of 
the small producers and of major importance in the Mexican 
diet, the price support on corn served to raise the level of 
the incomes of the smaller producers. At the current time, 
corn is still the primary product of the small non-commercial 
producers and; therefore, the primary objective of the support 
price on corn remains that of raising farm incomes for small 
producers. 
The second stated objective of the government program is 
that of the maintenance of reserves of basic subsistence 
commodities. This objective exists primarily to meet national 
emergencies such as regional weather disasters. In addition, 
the reserves can be used to facilitate the operations of other 
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parts of the government program. With this objective in 
mind, the government has proceeded to make direct purchases 
at the support price. 
The above objectives represent the original objectives 
of the government program. Later in the program, an objective 
of major importance was and remains the reduction of the prices 
of subsistence commodities in the consumer market for low 
income families. This objective was originally carried out 
through retail price controls and has since expanded to direct 
retail outlets^ under the control of the government. The sale 
through retail outlets at reduced prices has also been expand­
ed to products other than the basic agricultural products with 
support prices. At the current time it includes such basic 
items as clothing, primarily work clothing and childrens" cloth­
ing, and canned or packaged food items. 
Along with the above objectives is the objective of price 
stabilization at the farm and retail levels. To carry out 
this objective, the effort at the farm level is on basic sub­
sistence commodities and at the retail level on the basic 
subsistence commodities necessary for a balanced diet such as ; 
bread, tortillas, milk, meat, and fish. 
Since the establishment of CONASUPO in 1959 as the price 
supporting agency, new objectives have come into being. One 
^Compania Nacional de Distribucion de Subsistencias 
Populates, S.A. 
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of the primary objectives is to increase and/or maintain the 
production of subsistence commodities at domestic consumption 
levels. The efforts toward this objective have been primarily 
directed toward the production of wheat. 
Another objective is to increase the quality of agricul­
tural products. To achieve this objective, strict quality 
restrictions are placed on the commodities receiving the 
support price. 
The promotion of the production of new agricultural 
products has recently become the objective of the price 
support program. A case in point is the establishment of a 
support price on safflower seed in 1966 to promote the 
production of this product in place of wheat as an export 
commodity. 
The final objective is to use the price support program 
to assist in achieving the objectives of other national agri­
cultural programs such as the irrigation projects and the 
credit programs of the National Agricultural Bank. 
Extent of the Program 
The following descriptive analysis is for the purpose of 
giving the reader an idea of the size of the price support 
program by commodity and region over the past few years.^ 
^Appreciation is extended to La Compania Nacional de 
Subsistencias Populares, S. A. for the detailed data given 
for this section and to Ing. Ramon Fernandez * Fernandez for 
his assistance in getting the data. 
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The following table gives the guaranteed price per metric 
ton for the four commodities in this study for the years 
1959-66. Where no price exists either no guaranteed price 
was offered or no purchases were made at the guaranteed price. 
As can be seen in Table 1, the guaranteed price remains 
constant for a period of years and is then increased by a 
significant amount. The reasons for the increase is presum­
ably that the free market price of the commodity approaches 
the guaranteed price after a period of time due primarily to 
general price increases. This causes a review of the policy 
and the price is usually increased to take care of increases 
in production costs and to maintain purchasing power for the 
government. 
The only exception has been in the case of wheat in the 
Pacific North region in 1966. This decline in price was 
motivated by a desire on the part of the government to reduce 
the acreage planted to wheat and increase the acreage planted 
to other commodities such as safflov/er. 
In the case of corn, the guaranteed price was offered 
only for corn produced on non-irrigated land. This was to aid 
in maintaining the objective of raising farm incomes of low 
income producers, since the irrigated land is large»ly held by 
larger commercial producers. In addition yield differences of 
corn between irrigated and non-irrigated production are large 
enough chat the guaranteed price offers a more than adequate 
return per !:ec bare on irrigated land. A lower guaranteed 
940 
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Annual guaranteed prices 1959-66 (pesos per metric ton) 
Area Type 1959 1960 1961 1962 1963 1964 1965 
National Non-irrigated 800 800 800 800 940 940 940 
Tamaulipas Irrigated 800 
Sinaloa and Colorado 913 913 913 913 913 913 913 
Sonora Blanco 883 883 883 883 913 913 913 
Barriqon 800 800 800 800 800 800 800 
Baja California Colorado 913 913 913 913 913 913 913 
(North) Blanco 883 883 883 883 913 913 913 
Barriqon 800 800 800 800 800 800 800 
Baja California Colorado 913 913 913 913 913 913 913 
(South) Blanco 883 883 883 883 913 913 913 
Barriqon 800 800 800 800 800 800 800 
Interior Colorado 913 913 913 913 913 913 913 
Blanco 883 883 883 883 913 913 913 
Barriqon 800 800 800 800 800 800 800 
National 1500 1500 1750 1750 1750 1750 1750 
Sinaloa Pa lav 850 900 900 900 900 900 
Morelos Palay 1050 1100 1100 
National White 1850 1857 1900 1900 1900 
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price on irrigated production of corn was offered in 1955 and 
1955 in the state of Tamaulipas due to low free market prices. 
In addition to the four commodities in Table 1, guaranteed 
prices were offered on chiles, safflower, cottonseed, and sor­
ghum. In the cases of safflower and cottonseed, the guaranteed 
price was offered for the first time in 1955. The 1955 guar­
anteed price for sorghum was $1500 (pesos) per metric ton. 
The reason for offering the guaranteed price was an attempt to 
increase the production of safflower as an export commodity. 
The 1955 guaranteed price of $800 per metric ton for cotton­
seed was offered only in Baja California as a result of local 
pressure to raise the price. 
A guaranteed price of $7350 (pesos) per metric ton was 
offered on first class dry chiles in 1952 and guaranteed prices 
ranging from $1500 to $4750 (pesos) on second and third class 
dry chiles depending upon the variety were offered in 1953. 
Guaranteed prices on sorghum began in 1951 at a price of 
$550 (pesos) per metric ton in Nuevo Leon, $525 (pesos) in 
Sinaloa, and $555 (pesos) in Tamaulipas. Other states were 
included at various prices in later years until 1955 when a 
uniform national price of $525 (pesos) per metric ton was 
offered. 
The following tables (2-5) indicate the quantities and 
percentage purchases of the four commodities purchased by the 
government at the guaranteed price by years and regions. 
Table 2. Government purchases at the guarant -ed price (corn 1959-62) 
Region North Gulf 
Pacific 
North 
Pacific 
South Central Total 
Tons® 110,320 30,895 1,003 10,153 22,251 174,622 
1959 
Percent 10.27 4.33 0.26 0.94 0.95 3.12 
Tons 139,011 22,947 93,697 100,115 349,365 705,175 
1960 
Percent 11.78 3.18 21.40 9.41 15.24 12.38 
Tons 131,469 39,350 74,684 133,786 215,921 595,210 
1961 
Percent 15.47 5.39 15.93 11.55 9.43 10.83 
Tons 233,315 41,603 113,594 143,785 196,381 728,678 
1962 
Percent 24.86 6.08 20.50 12.02 7.22 11.96 
^Metric tons purchased at the guaranteed price. 
^Percent of total production purchased at the guaranteed price. 
Table 3. Government purchases at the guaranteed price (wheat 1959-62) 
1959 1960 1961 1962 
Tons^ Percent" Tons Percent Tons Percent Tons Percent 
North 26,882 11.23 2,310 0.83 6,138 3.73 
Gulf 
Pacific 
North 449.510 74.11 467.463 88.64 719.167 116.91° 863.459 112.55° 
Pacific 
South 
Central 22,408 6.92 6.114 1.95 24.640 8.73 
Total 507,800 42.95 475,887 41.92 749.945 69.52 863.459 68.60 
^Metric tons purchased at the guaranteed price. 
^Percent of total production purchased at the guaranteed price. 
^The percentage purchases of wheat in the Pacific North in 1961 and 1952 indicate 
that more wheat was purchased than was produced. No explanation for this was found, 
however, the policy in this area on wheat since 1951 has been to purchase all of the 
production. Shipments into the region or errors in the data could account for this 
situation. 
Table 4. Government purchases at the guaranteed price (beans 1959-62) 
Region North Gulf 
Pacific 
North 
Pacific 
South Central Total 
1959 
Tons® 
Percent^ 
1,949 
0.91 
29 
0.03 
1,978 
1960 
Tons 
Percent 
470 
0.22 
50 
0.07 
0.33 
1961 
Tons 
Percent 
27,806 
14.82 
354 
0.30 
10,637 
16.10 
607 
0.63 
3,949 
2.81 
43,353 
7.14 
1962 
Tons 
Percent 
67,131 
24.19 
762 
0.77 
19,616 
16.02 
2,665 
2.82 
4,149 
2.22 
94,323 
12.08 
^Metric tons purchased at the guaranteed price. 
^Percent of total production purchased at the guaranteed price. 
Table 5. Government purchases at the guaranteed price (rice 1959-62) 
Region North Gulf 
Pacific 
North 
Pacific 
South Central Total 
1959 
Tons^ 
Percent^ 
3,000 
8.15 
3,000 
1.52 
1960 
Tons 
Percent 
864 
0.97 
864 
0.42 
1961 
Tons 
Percent 
34,458 
22.39 
34,458 
12.95 
1962 
Tons 
Percent 
27,519 
18.68 
852 
3.69 
28,371 
10.64 
^Metric tons purchased at the guaranteed price. 
^Percent of total production purchased at the guaranteed price. 
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In general, the purchases have been increasing over time 
for all four commodities. The emphasis has been on the pur­
chases of wheat in the Pacific North region and the least 
emphasis on the purchase of rice. The Pacific South and Gulf 
regions appear to have the least amount of purchases by the 
government in all commodities. Beans and corn are purchased 
extensively in the North region, corn in the Central region, 
and all four commodities in the Pacific North region. 
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OBJECTIVES AND HYPOTHESIS 
The following objectives will be used to formulate the 
hypothesis for this study and to serve as a guide in the 
analysis : 
A. to identify and measure the changes (absolute, rel­
ative, and geographic) in the price structure of 
subsistence commodities at the farm and wholesale 
levels in Mexico which have resulted from the pric­
ing policies of the Mexican Government, 
B. to identify and measure the changes in consumption, 
production, and yields per hectare of these sub­
sistence commodities resulting from price regulations, 
C. to determine what part of the measured changes in 
production and yields per hectare of these commodities 
can be attributed to (1) price responsiveness of 
producers, (2) the difference between the equilibrium 
free market price and the subsidized farm price, (3) 
changes in the relative price structure of these 
commodities, and (4) the percentage purchases by the 
government at the guaranteed price, 
D. to analyze the effects of alternative levels of the 
guaranteed price and the extent of purchases, 
E. to identify regional differences in the effectiveness 
of the price support program, and 
20 
F. to determine the importance of the different farm-
level policy variables in achieving alternative 
national objectives. 
Using the objectives of the study as previously stated, 
the following hypotheses have been formulated for testing in 
the analysis that follows : 
1. The regulation of prices has resulted in a change in 
the absolute, relative, and geographic price structure 
of the subsistence commodities at the farm and whole­
sale levels and this change has been in favor of the 
producers. 
2. Consumption, production, and yields per hectare have 
increased as a result of the price support policy. 
3. Regional differences in price responsiveness exist 
and, therefore, regional differences in the effective­
ness of the price support policy exist. 
4. The policy variables can be adjusted to better meet 
the stated national objectives for these subsistence 
commodities. 
21 
THEORETICAL BACKGROUND 
The following chapter will explain the theoretical back­
ground supporting the "General Model" in Chapter IV and the 
analysis of the price guarantee program in the following 
chapters. 
The initial assumptions are as follows : 
1) Perfectly competitive market. 
2) Linear demand and supply functions. 
3) Producer price expectations based upon the,previous 
year's price. 
With these assumptions, we can solve for the general 
conditions of the "cobweb" model by allowing the demand func­
tion to be of the following form: 
III - 1 Q° = a + b P^ 
and the supply function of the following form: 
III - 2 Q® = c + d P^ , 
t t—J. 
and solving for P^ 
a + b P ^ - c - d P .  ,  =  0  
t t-1 
III - 3 P^ = (d/b) P^_^ + (c-a)/b 
Solving the above first-order difference equation (III-3) by 
setting P = Po when t = 0, we get the time-path of price as 
22 
follows : 
III - 4 = (Po - (c-d)/(b-d)) (d/b)^ 
+ (c-a)/(b-d) 
The time-path of price is of the cobweb nature where the 
amplitude of the oscillations around the equilibrium price is 
determined by the absolute value of d/b. When Id/bl is equal 
to one (Id/hi = 1), the price will fluctuate in a continuous 
circular fashion around the equilibrium price. When Id/bl is 
less than one (|d/bl < 1), the amplitude of the oscillations 
will be continually decreasing and finally end when the 
equilibrium price is reached. When |d/b| is greater than one 
(/d/bI > 1), the oscillations will continually increase in 
amplitude moving farther away from the equilibrium position. 
The above is stated under the assumption that the positions 
of the demand and supply curves do not change, and that no 
further disequilibrium occurance takes place. The above 
analysis also assumes that the demand function is downward 
sloping and, therefore (b ^ 0). 
The equilibrium price is found by setting ~ ^ t 1 
S 
equation (III-3) and solving for P as follows : 
III - 5 P® = (c-a)/(b-d) 
The analysis will now be altered by the addition of the 
following two policy variables; 
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P = the guaranteed price, and 
^ = the percentage of total production purchased at 
the guaranteed price in the previous year. 
An additional assumption is also made, namely, that the 
expected price to be received by the producers depends upon 
the price received in the previous year. If the producer 
received the market price in the previous year, this will be 
his expected price for the coming year as was originally 
assumed. If the producer received the guaranteed price in 
the previous year, he will expect to receive the guaranteed 
price in the coming year, which is announced prior to plant-
ing . The percentage of production in the coming year that 
is based upon the guaranteed price is equal to ^ (the 
percentage of production in the previous year purchased at 
the guaranteed price) and the percentage of production based 
upon last year's market price will be equal to (1 - <i ). 
t—1 
Another assumption made here is that the government 
2 
resells their purchases in the market at the market price . 
The new supply function is then equal to the following: 
III - 6 0^ = 4% 1 (c+d P®) + (1-ot J (c+d P^ 
t "C— 1 t— 1 t' 
The guaranteed price is not always announced prior to 
planting, but producers expect it to be announced and can 
reasonably estimate its level. 
^This assumption will be dropped later in the analysis. 
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and the demand function is unchanged and equal to equation 
(III-l) . 
Setting demand equal to supply 
- Q® = 0 
and solving for P^, we get the following: 
a + b (c+d P^) - (1-(*|._]^) 
(c+d P ) = 0 
t—1 
III - 7 P^ = ((l-4^_^)d)/b Pt_i + 
dP®+c-a)/b 
Let P = Po for t = 0 and solve the above first-order 
difference equation (III-7) for the time-path of price and 
we get the following; 
III - 8 P = (po - *t-l^^ +c-a> 
ci dP®+c-a 
+ t—1 
b- (l-ci^_^)d 
The amplitude of the oscillations of the "cobweb" now 
depend upon the absolute value of (1 - d/b and we can 
conclude, therefore, that the grater the purchases at the 
guaranteed price in the previous year (^), the smaller will 
be the fluctations in the market price in the following years. 
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Therefore, the objective of greater price stability can be 
achieved through the policy variable {a ). The price 
t—1 
variability is, however, affected in no way by the level of 
the guaranteed price, with the exception that a change in the 
level of the guaranteed price and therefore a change in value 
of the equilibrium price, could lead to greater fluctuation 
immediately following the change. 
By setting P = ^ in equation (III-7) we can solve for 
E ' the equilibrium price P as follows : 
III - 9 P^' = 
b- (l-4t_^)d 
Setting «1^ ^ and P equal to zero the equilibrium price 
E' p 
P is equal to P as in equation (III-5). 
Taking the partial derivatives of equation (III-9) with 
respect to and (P®) we get: 
III - 10 3p^' = \-l^ < 0 
dpG b-(l-«<^_^)d 
III - 11 aP^' =dP^(b-(i-_,)d)-«_/ 
3ct 2 
t-1 (b-(l-=^_^)d) 
- (c-a)d < 0 
(b- (1- «:^_^)d) 
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The conclusion is that increasing the purchases by the 
government or increasing the level of the guaranteed price 
will result in a lower market price with the result of greater 
income disparity between those who receive the guaranteed price 
and those who do not. 
The average price received by producers can also be found 
and is equal to the average of the guaranteed price and the 
market price weighted by the purchases involved in that year. 
The following function explains average price: 
A G  c i  
III - 12 P =d P +(l-d ) t-1 +c-a 
^ ^ b-(l-c^_i)d 
The (t) subscript indicates that it is the current year 
purchases rather than last years purchases as («* ) indicates 
t—1 
in the previous functions. 
The following graph (Figure I) combines the above explana­
tion into a graphic form, where 
III - 13 Qpg = Vl 
III - 14 (c+d P. ,) 
Pt_i t-1 t-1 
and, A and B indicate points around which price and quantity 
fluctuate as oscillations of the "cobweb". 
PG t-1 
G 
E 
.E' 
S S S 
PG t-1 
Figure I. Demand and supply curves with guaranteed prices. 
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In terms of the costs and benefits of such a program it 
will be analyzed only in terms of its impact on the government 
and the producers. No indication will be given of the impact 
on consumers. 
The cost to the government is equal to the quantity 
purchased and resold during the period, times the difference 
in the price paid and price received and is represented by 
the following function, where (CG) is the cost to the govern­
ment; 
III - 15 CG = (pG-pB ) (d^) (c+dP®) 
+ (l-<^^i)(c+dpB')] 
The gain to producers receiving the guaranteed price is 
equal to the difference between the guaranteed price and the 
equilibrium price without the government program, times the 
quantity purchased at the guaranteed price. Letting (BPG) 
represent the gain, we get the following function: 
III - 16 BPG = (pG-pB) (oi^) (c+dpG) 
The loss to producers, who sell at the market price, is 
equal to the difference between the equilibrium prices with 
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and without price guarantees times the quantity not purchased 
at the guaranteed price. Letting (LP) represent this loss we 
get the following; 
III - 17 LP = (P^-P^ ) (l-o!^) (c+dpG) 
+ (1-Vl^ (c+dpB')] 
Subtracting the cost to the government and the loss to 
producers, who receive the market price from the benefit to 
producers receiving the guaranteed price, we get the benefit 
from the program as follows: 
III - 18 B = (P® -pB) (c+d dP® 
t—X 
+ (l-el^_^)dP®') 
E ' Since P has already been proven to be always less than 
E P and the quantity in the second brackets represents the 
quantity of production, benefits will always be negative. 
By substituting into equation (III-18) the values of (P^) 
E ' 
and (P ) we get the function of benefits in terms of the demand 
and supply coefficients and the values of the policy variables 
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III - 19 B = [a . dpG+c-a)/(b-(l-< )d) 
t— 1 J. 
— (c-a)/ (c-d)]X 
Cc+ ^ dpG+ ( 1- 1 dpG+c-a ) / (b- ( l-oi^_ ) d ) a 
The theory can be explained further by use of a simplified 
example as follows. Assume that the demand function is as 
follows : 
Q° = 20 - 3 Pt 
and the supply function of the following form; 
The equilibrium price without a government program is 
then equal to: 
P^ = (c-a)/ (b-d) = 3 
The equilibrium price with guaranteed prices and various 
levels of government purchases is shown in the following graph 
(Figure II) . 
The effect on price fluctuations can be shown graphically 
by assuming a five period time span with an initial disequi­
librium price of (4). We will first trace through the time 
path of price with no government program, then a government 
Figure II. Equilibrium price response to policy variables. 
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program with a guarantee price equal to (4) and equal to 
(.2), and then equal to (-3). The following graph (Figure 
III) illustrates the effect on the price variability. 
The following graph (Figure IV) illustrates the effect 
of the price guarantee program on the benefits of the program 
G for alternative levels of P and <i. ^. In all cases, the t—1 
benefits are negative and decreasing with increasing values of 
the policy variables. 
The program can also be analyzed in terms of net gains to 
agriculture while disregarding the cost to the government. 
Notice that higher guaranteed prices benefit the recipients 
of the guaranteed price and penalize the non-recipients. The 
benefit to those who receive the guaranteed price is the price 
differential times the quantity sold at the guaranteed price 
as formulated in equation III-16 and the loss to the recipients 
of the market price is the price differential times the total 
quantity sold at the market price as stated in equation III-17. 
Subtracting equation III-17 from equation 111-16, we get the 
net gain to agriculture^ as follows : 
It is assumed that the increased cost from the higher 
production by those who expect the guaranteed price offsets 
the reduced cost of the lower production by those who expect 
the market price. 
p  
4.00 
3.50 
/s 
3.00 , 
2.50 
of = 
0 1 2 3 4 5 
Time Period 
Figure III. Price variability at various levels of the policy variables. 
B ($) 
0 
— 5 
-10 
= .2 
= .4 
=  . 8  
3.0 4.0 5.0 P' 
w 
Figure IV. Benefits in relation to policy variables. 
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III - 20 B = Cc(^ P®-P®+(1-«^)P^'3 (c+d. P®) 
+ (l-4^_^) (c+d pB')] 
Since (c+d P®) + (c+d P^ )] 
is the quantity of production, which we know is an increasing 
function of P^ and positive, and not affected by we 
need to consider only P^-P®+(l-ot^)P^ J .  This means that 
for the benefits to be positive, the average price received by 
G E '-f producers with a government program [4^ P^+(1-<<^)P J must be 
greater than the equilibrium price without the program (P®). 
If we take the partial derivations of AP = [<^P^+(1-4^)P^J 
with respect to P® and <si^ we get the following: 
III - 21 ^ AP/^P^ = 4t+(l-4t^((dt_id)/(b-(l-*t_i)d) 
which is constant and positive if 
cit > (1-4;,) ((4^_^d)/(b- (l-c^_^)d) 
III - 22 a AP/aat^ = pG-pB 
which is always positive. 
It can be concluded, therefore, that the government can 
achieve a positive gain to producers by adjusting P® and ci^-
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A problem arises, . however, in that an increase in c* ^  becomes 
an increase in in the future production period which 
E ' 
means a lower value of P in the future and necessitates a 
higher value, of 4^ in equation (III-21) in the future to 
achieve a positive benefit in the future. This means that 
such a program calls for a continued expansion in the program 
to achieve yearly benefits to producers. 
In conclusion, the described guaranteed price program 
with its restrictive assumptions can be used to reduce season­
al price fluctuations and increase production, but it involves 
an income disparity among producers, a cost to the government, 
and a situation calling for increasing government activity to 
maintain net benefits to producers. 
In the preceding analysis only two policy variables, 
namely; the guaranteed price (P ) and the quantity of production 
purchased at the guaranteed price, were considered. 
These variables are the more important ones in the government 
program; however, the results are highly simplified in compar­
ison to the actual situation. The results of these two policy 
variables do, however, point out the need for other policies 
which are actually used in practice. 
One of the more serious results of the guaranteed price 
program as explained above is the reduction of the free market 
price and the resulting income disparity among producers. 
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This price can be adjusted upward, however, by either limit­
ing the quantity entering the market or by direct price 
controls at the free market level. 
Since the government has already purchased and handled 
a proportion of the commodity, they have the ability to regu­
late the quantity sold on the free market by regulating the 
quantity which they sell on that market. 
A particular solution is to sell a portion of the commod­
ity on the world market. This, however, can be costly to the 
government if the world price lies below the market price. 
It can, however, be used as a lower bound on the free market 
price resulting in a lower limit on the price that free market 
producers can receive as well as a lower limit on the price 
that the government sells their purchases at. This does not 
mean that the government must use this as a lower bound, how­
ever. They could, as well, sell at a world price lower than 
the domestic free market price and accept the additional cost. 
The gains from such an operation would depend upon the elas­
ticity of demand. The more elastic the demand curve, the 
lower the gains. The second alternative is supply restriction 
with domestic disposal. The Mexican government does carry on 
such a program in the form of a consumer subsidy for low in­
come families. An operation such as this is not, however, a 
simple supply restriction. It involves discrimatory pricing 
where the demand is segmented into two separate parts, that 
which has been discussed up to this point, and the market for 
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low income families. The result is a reduction of both the 
demand and the market supply curve in the previous presen­
tation. There will as well be a change in the elasticity of 
demand in the free market situation which will change the 
effects of the original policy variables. Since the low 
income families will be taken out of the free market it is 
reasonable to assume that the free market demand curve will 
become less elastic. The (b) coefficient will then become a 
smaller negative number and there will be a change in the 
value of the intercept term (a). The extent of the increase 
in the equilibrium price will be determined by the quantity 
of supply that is redirected into the other market. A program 
such as this is not without its cost, however. The cost will 
be the difference between the prices received by the government 
in the two markets and the quantity sold in the subsidized 
consumer market. 
The above can be analyzed by letting the demand curve in 
the subsidized consumer market be represented by: 
III - 23 Q° = a'+b" P 
and by adding a new policy variable, namely, (Y) the quantity 
redirected by the government from the free market to the 
subsidized consumer market. 
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E" The equilibrium price (P ) can then be computed in the 
free market as well as the fluctuations of that price based 
upon the policy variables and the coefficients of demand and 
supply. 
The quantity demanded is now:^ 
III - 24 Q° = (a-a') + (b-b')P^ 
and the quantity supplied is now: 
III - 25 =4t-l(c+d (c+d "Y 
Setting 
Q° - Q® = 0 
and solving for P^ 
(a-a') + (b-b')P -4 (c+d P^) - (l-ol ,)(c+d P ) 
t t—1 t—1 t—1 
+ -y = 0 
(1-4 )d 
III - 25 P, = t-1 P, - + 
^ (b-b') t-1 
<si _ d P + c- (a-a ' ) - W 
t-1 
(b-b') 
We are defining the intercept and the slope values of the 
new market demand curve as (a-a') and (b-b') respectively with­
out referring to the actual substraction. 
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Solving the above first order difference equation by-
setting P = Po when t = 0, we get the time-path of price as 
follows : 
III. - 27 ' = (Po - ^ t-1 
^ I 
d P + c- (a-a' )-Y 
(b-b') - (l-4t_i)d 
) 
(b-b') 
.G 
^ d P + c- (a-a' )-V 
(b-b') - (1 - 4. .)d 
t-JL 
The amplitude of the price oscillation is now equal to: 
(1-^ ,)d 
t—1 
(b-b') 
which is greater than the amplitude of the price oscillation 
without the consumer subsidy program by the assumption that 
(b-b') is a smaller negative number than b. 
By setting P^ = P^_^ we can also get the equilibrium price 
in the free market with guaranteed prices and the consumer 
subsidy program, as follows ; 
III - 28 .E " = 4t-l a P + c-(a-a')-Y 
(b-b') - (l-<s<.^_j^)d 
The equilibrium price will rise as a result of an increase 
in the consumer subsidy program, i.e. an increase in (T), 
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The increase in the value of (Y) necessitates a decrease 
in the subsidized consumer price, however, and therefore adds 
to the costs of the program on the part of the government. 
The required consumer subsidy price will be as follows; 
III - 29 P®" = 1 Y - a'/b' 
b' 
The following diagrams (Figure V and VI) illustrate the 
combined price guarantee and consumer subsidy programs. 
In terms of costs and benefits, we can see that the loss 
to the producers receiving the market price has been decreased 
E * E" by the difference between P and P times the quantity of 
production sold at the market price. 
The cost to the government has been increased by the 
difference between the previous market price and the subsidized 
price times the quantity sold at the subsidized price minus the 
increase in the equilibrium price times the quantity purchased 
at the guaranteed price. Letting AC represent this additional 
cost, we have: 
III - 30 AC = (P®'-P^)Y- (P^"-P^')[(«t^) 
ctt-i^^+^ P®) + (c+d 
Q° Q®- r Q® 0 
Figure V. Demand and supply curves with consumer subsidy program. 
p  
p  
D'=a•+b•p 
Figure VI. Demand and supply curves in subsidized consumer market. 
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It can also be concluded that the gain to the subsidized 
consumers is of the following magnitude; 
III - 31 GC = (P^ -P^)Y 
Another alternative policy which is used to raise the 
E ' level of (P ) is for the government to sell their purchases 
in the future at an established contract price. The result 
is the same as the consumer subsidy program in that segments 
of the demand and supply markets are removed. However, more 
difficulty is encountered in establishing the price and 
quantity in the new market in that the government is not 
interested in favoring a certain segment of the private sector 
by way of lower prices than the free market price. 
The only advantage they can offer to justify a higher 
price is a guarantee on quantity and quality of product and the 
elimination of buying expenses for the purchasing firm. This 
means that to some extent the nature of the product is changed 
and, therefore, a segment of the market will be purchasing a 
different product and have a higher demand curve than they would 
have for the free market product. Therefore, the decrease in 
supply on the free market (that purchased and sold on contract 
by the government) will be greater than the decrease in demand 
(that segment of buyers who now buy on contract rather than on 
the free market). The result will be a higher price on the 
free market as well as a higher price received by the govern­
ment. 
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A program such as this is limited, however, by the size 
of the market for the "new" product and the elasticity of 
demand in this market. It is likely that at prices signif­
icantly higher than the free market price that the elasticity 
of demand is highly elastic. 
The above can be analyzed by letting the demand curve 
in the contract market be represented by; 
and the segment of the demand curve removed from the free 
market be represented by: 
and by adding an additional policy variable, namely (Ô), the 
quantity of product redirected from the free market into the 
contract market. 
Using the previous procedure, the equilibrium price with 
the guarantee program, the consumer subsidy program and the 
contract sales will be: 
III - 32 
III - 33 D" = a"+b" P 
III - 34 pE" _ + c-(a-a'-a")-Y-6 
(b-b'-b") - (l-4t_i)d 
the time-path of price will be: 
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III - 35 P4. = (P, d + c-(a-a'-a")-r-Ô, - t-1 ) 
(b-b'-b") - (l-c^_i)d 
(b-b'-b") 
at , d P + c-(a-a'6a")-T-ô 
+ t-1 
(b-b'-b") - (l-«l^_^)d 
The amplitude of the price oscillation is now equal to; 
(l-<=i^_l)d 
(b-b'-b") 
and the contract price will be: 
III - 36 P^ = (l/b^)ô - a^/b^ 
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GENERAL MODEL AND ANALYSIS OF FUNCTIONS 
General Model and Data 
Using the objectives and hypotheses in Chapter II and the 
theoretical background in Chapter III, the following model is 
formulated to test the effects of the two major policy variables 
at the farm level P^, (the level of the guaranteed price) and 
c(, (the percentage of production purchased at the guaranteed 
price). The model is formulated such that the policy variables 
for one region and one commodity can have effects on the other 
commodities and other regions. 
The model is stated below followed by an explanation of 
the variables, the data, and the individual functions. For 
this section, the functions will only be written in functional 
form and the later sections will express the nature of the 
functions depending on the availability of the data and the 
nature of the data. 
General Model 
IV - 1 
IV - 2 
IV - 3 
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IV - 4 = <\,k' ®i,k' 
IV - S °! = Jl 
IV - 6 Q? = Qi + (QJ - Q*) 
IV - 7 PY f (Q?,I,N) 
IV - 8 pf,k = f(Pl) 
where: 
j(subscript) = commodity (1 = corn, 2 = wheat, 3 = beans 
4 = rice) 
i(subscript) = commodity (1 = corn, 2 = wheat, 3 = beans 
4 = rice) 
k(subscript) = region (1 = north, 2 = Gulf, 3 = Pacific 
North, 4 = Pacific South, 5 = Central). 
P^ ^  = expected price 
, = percentage purchases by the government at the 
guaranteed prices in the previous year. 
G P^ = guaranteed price. 
P. , = farm price in the previous year. 
-'^t-1 
H. , = hectares planted. 1, JC 
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G. • = government policy in the irrigation districts. 
i, K 
TR. = traditional aspects of planting-
1 / ri 
Y. , = yields per hectare. 
i/k 
M 
K ~ P^^ces paid for inputs. 
T = technology. 
W = weather. 
P Q. = regional production. 
1 / K 
P 
= national production. 
c 
= quantity of consumption. 
I X (Q^-Q^) = difference between imports and exports. 
pT = wholesale price. 
I = income. 
N = population. 
^f P. = farm price. 
The above model is a supply and demand model with the 
policy variables affecting supply directly and demand in­
directly. In addition it allows the policy variables for one 
commodity and one region to affect other commodities and 
regions through the operation of the model. Due to the use of 
the lagged variables in the first equation, the model can be 
solved as a recursive system. A recursive system is defined 
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as one which meets certain conditions as to the structure of 
the system. The first condition is that one or more equations 
in the system contain only one endogenous variable. This 
condition is met by equation IV-1 where the single endogenous 
variable is expected price (P* ). The second condition is i, K 
that at least one other equation contains a single endogenous 
variable in addition to the endogenous variable in the equation 
meeting the first condition. Equations IV-2 and IV-3 meet this 
second condition. The final condition is that the system, as 
a whole, is such that by successive steps each equation in the 
system can be transformed into an equation consisting of only 
one endogenous variable in addition to the other endogenous 
variables that have been treated as dependent variables in a 
preceding equation. It can be seen that this condition is met 
by starting with equation IV-1 and proceeding successively 
through equation IV-8 replacing the independent exogenous 
variables with the dependent variables of preceding equations 
(10, 64-55). After solving for the coefficients in the model, 
the model can be used to reproduce past data with existing 
policy variables or simulate past and future data with various 
values for the policy variables. This is accomplished by 
specifying a starting date, stating the values of the exogenous 
variables for every time period and the values of for the 
first time period. Following this, the model will generate 
data beginning with equation IV-1 through IV-8 and then return 
I 
to IV-1 for the following time period. 
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The generated time-series data for alternative levels of 
the policy variables will be used later to get response 
elasticities for the policy variables in Chapter V. 
All data is for the time period 1940-1962 inclusive for 
solving for the coefficients. 
In equation IV-1 expected prices are a function of the 
policy variables and lagged farm price for each commodity in 
each region. Using the explanation given in the theoretical 
chapter, this function becomes an identity function as follows % 
This means that data is needed for all of the independent 
variables. The data used ford is computed from quantities 
^ t-1 
purchased at the guaranteed price by the government [4l. A 
problem arises here, however, is that data prior to 1959 was 
not available. This problem and it's solution is discussed 
in a following section of this chapter. The data for the 
guaranteed prices of the four commodities was obtained from 
the same source [4] for the years 1959-1962 and from other 
sources [8] for the period of 1940-1958 and is expressed as 
pesos per metric ton. Data for the farm prices of the four 
commodities in the five regions was obtained from Mr. Reed 
Hertford [13] and is expressed as pesos per metric ton. 
Equation IV-2 expresses hectares planted as functions 
of the predetermined expected prices, the government policy 
52 
in irrigation districts and traditional plantings for reasons 
of lack of knowledge about alternatives and home consumption. 
Since data is non-existent on hectares planted nor crop destruc­
tion, hectares harvested are used as an approximation £13]. 
The government policy variables on distribution of hectares 
planted and credit availability to the different commodities 
can not be measured nor are the traditional plantings measur­
able. Assuming that these two variables are correlated with 
past plantings, lagged hectares harvested are used as approx­
imations . 
Equation IV-3 expresses yields per hectare of the four 
commodities in the five regions as functions of expected out­
put prices, input prices, technology, and weather. The yield 
data was determined by dividing quantities of production £13] 
by the hectares harvested. Regional data on input prices is 
non-existent and national data exists only on fertilizers, 
insecticides, and water CL3]. 
Data on annual precipitation was found for selected 
localities to serve as an index of weather [201. Due to 
insignificant results, a proxy variable was determined which 
will be explained later in this chapter. A time variable is 
used as a proxy for technology. 
Equations IV-4, IV-5, and IV-6 are self-explanatory. 
Data on quantities of exports and imports were obtained from 
published data [211. 
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Equation IV-7 expresses wholesale prices as functions of 
the quantities of consumption of the four commodities, income 
and population. Data on wholesale prices [13] is expressed as 
pesos per metric ton in the Federal District. Data on income 
and population was obtained from the same source [13]. Whole­
sale prices are used in place of retail prices to maintain a 
homogeneous product. The nature of the model where quantities 
of consumption are predetermined forced the use of prices as 
dependent variables. Foote and Fox L9, 8-9] state that "the 
independent variables should be those that are 'predetermined' 
...", but later state that "if prices are set by government 
action, as by a support program, price would be used as the 
independent variable...". The question then becomes a matter 
of which of the variables is the most predetermined variable 
by outside or past forces. Since the support program does not 
apply to all of the commodity entering the market and produc­
tion in the model is completely predetermined, price is made 
the dependent variable. 
In solving for the coefficients for the equations in the 
model, each function is solved independently and recursively 
(using predicted values for predetermined variables in place 
of actual values). Both results will be given to indicate any 
noticeable differences in the results. 
Foote [10, 64J states three situations under which a 
system is recursive and the reasons for using calculated values 
rather than actual values in solving for the coefficients. 
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These reasons can be summed up with the statement that the 
"...calculated values...are uncorrelated with the unexplained 
residuals..." of the other functions. 
Expected Prices 
In the analysis of the supply of the four commodities, 
the impact of the price variable is of major importance. 
Every producer has his expected price to be used in planning 
production. This may be last year's price, the guaranteed 
price, a weighted average of past prices or some other formu­
lation of prices. In the analysis, the assumption is made 
that producers respond to either last year's price, the 
guaranteed price or a combination of these two prices. The 
result is that the aggregate expected price for all producers 
is a weighted sum of the expected prices of the individual 
producers. For the final supply analysis, only one price 
variable will be used to eliminate problems of multi-colinear-
ity between prices and to increase the degrees of freedom in 
the estimation procedure. 
The method used to determine the weights on past price 
and the guaranteed price will be to determine the relative 
importance of the two prices on production. Taking a function 
of the following form to get standardized coefficients: 
P ^1 IV - 10 Q = 4P. . -^p"' 
t—1 
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and solving for the coefficients, we can conclude that the/^'s 
(price elasticities) measure the impact of the price variables 
on production. We can then set the weights equal to one on 
the assumption that a proportion of production is planned on 
the basis of _ and the remainder on the basis of P®. We 
t—1 
can then define expected price as : 
IV - 11 P* = '^l P + ^2 P^ 
The above function is used only during the years in which 
data does not exist for regional purchases at the guaranteed 
price. Where data exists, the expected price is defined as % 
IV - 12 ?== = (1-Vl'^t-l + 
where is the percentage of last year's production purchased 
at the guaranteed price. This is under the assumption that the 
producers who received the guaranteed price last year will 
expect the guaranteed price this year and those who did not 
receive the guaranteed price will expect the price that they 
received last year as explained in Chapter III. 
This procedure permits the determination of a single 
expected price and the determination of the elasticity of 
expected price where the expected price is a function of the 
two policy variables (P® and «1. , ) . 
1 
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After the coefficient on expected price has been deter­
mined, we can change the policy variables in the expected 
price function to draw conclusions about the effects of the 
policy variables on supply- These effects are then deter­
mined by the level of the policy variables, the relative 
importance of the policy variables and the elasticity of 
expected price. 
The following table (Table 6) gives the results for the 
four commodities and five regions for the coefficients in 
function IV-10. No results appear for wheat in the Gulf and 
Pacific South regions nor rice in the North, Central, Gulf and 
Pacific South regions since no purchases have been made at the 
guaranteed price during the time period considered. 
From the results in Table 5, we can make some general 
conclusions about the differences in price responsiveness 
between commodities and regions, recognizing the fact that the 
standard errors of the coefficients could lead to errors. 
The Pacific North region appears to be more responsive 
to price than the other regions. This is to be expected, how­
ever, since it is the most highly commercialized agricultural 
region. The North region appears to be the least responsive, 
which can be explained by the fact that much of the land area 
under cultivation is suitable for the production of only 
certain crops limiting the alternatives of the producers. By 
commodities, wheat appears to be the most responsive to price 
and corn the least responsive. 
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Table 6. Price elasticities 
R2 
1 
1—1 CM 
Commodity Region 1 2 fl+*2\ +^2 
Corn North .20070 
(.05783)3 
.00462 
(.01321) 
. 66 .977 .023 
Gulf .26036 
(.05424) 
.00946 
(.01087) 
.81 .965 .035 
Pacific North .25027 
(.07808) 
..02700 
(.01726) 
.73 .903 .097 
Pacific South .51605 
(.03700) 
-.01506 
(.00786) 
.96 1.000 0 
Central .21453 
(.04395) 
.01876 
(.00913) 
.85 .920 .080 
Beans North .38194 
(.07927) 
.02292 
(.01666) 
.78 .943 .057 
Gulf .42666 
(.09797) 
.06044 
(.01667) 
.88 .876 .124 
Pacific North .83709 
(.10172) 
.06807 
(.01774) 
.95 .925 .075 
Pacific South .62491 
(.06723) 
.04419 
(.01198) 
.95 .934 . 066 
Central .35288 
(.06963) 
.02032 
(.01213) 
.84 .946 .054 
Wheat North .21067 
(.12643) 
.04675 
(.02910) 
.55 .819 .181 
Pacific North .71364 
(.15079) 
.11749 
(.02710) 
.91 .859 .141 
Central .91970 
(.25259) 
.02151 
(.01228) 
.84 .988 .012 
Rice Pacific North .40822 
(.39907) 
.11194 
(.04296) 
.71 .785 .215 
^Figures in parentheses indicate standard errors of the 
coefficients. 
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Similar conclusions can be made with respect to the 
responsiveness of producers to the guaranteed price. 
From the above results, we could conclude that to meet 
the objective of increasing production by use of the guar­
anteed price, the major effort should be concentrated in the 
Pacific North region. 
Further analysis using the general model and the deter­
mination of the response elasticities to the policy variables 
will give a better indication of the relative differences 
between commodities and between regions. 
Acreage Responses 
The acreage response functions in equation (IV-2) of the 
general model state hectares planted as functions of relative 
expected prices, tradition, rotational programs, and govern­
ment policy in the irrigation districts. In the case of the 
relative price variable, the determined expected price is used 
as the numerator under the assumption that an increase in the 
expected price of the commodity will result in an increase in 
hectares planted. This assumption is the primary purpose of 
the analysis of the hectares function, namely, to determine if 
price responsiveness exists in planning acreages. The denomi­
nator of the relative price variable is the expected price of 
the commodity most competitive in production. For this, the 
major commodity in terms of hectares planted is used. If this 
is the same commodity as in the numerator, the second major 
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commodity is used. In all cases the commodity in the denom­
inator will be one of the other subsistence commodities. 
This price is used under the assumption that an increase in 
the denominator will cause a decrease in production. We, 
therefore, expect a significant positive coefficient on the 
relative price variable if acreage responsiveness to price 
exists. 
The other variables (tradition, rotation programs, and 
government policy in the irrigation districts) cannot be 
quantified. We will therefore use lagged hectares planted 
as a proxy under the assumption that for traditional produc­
tion, the hectares planted will be approximately equal to 
hectares planted last year; that in the case of rotational 
programs, there will be a relationship in hectares planted 
during any two successive years; and that in the case of 
government policy on the use of irrigated land, the limita­
tions on hectares planted between any two years are reason­
ably constant. 
A problem exists in terms of the data to be used for the 
dependent variable. The true variable should be hectares 
planted, but since no data exists on plantings, hectares 
harvested will be used as a close approximation. 
The following function is solved for the coefficients 
for the four commodities in the five regions, with the 
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exception of rice in the North region where little or no rice 
production exists: 
IV - 13 H. . = ^ + b,.. H. 
kj 
The functions are solved using 1940-52 data to get the 
results given in Table 7. 
The greatest amount of price responsiveness is found in 
wheat and beans with wheat being price responsive in the 
Pacific North and Central regions and beans being price 
responsive in the North, Pacific North, and Pacific South 
regions. Corn is found to be responsive in the Pacific North 
and rice is not found to be price responsive in any region. 
This suggests that the Pacific North region is the most 
responsive area, which can be justified by the fact that it 
is the most highly commercialized area. 
2 Low R 's on some of the functions suggest that in many 
cases other variables are explaining the variations in hect­
ares planted. 
Only the functions with significant coefficients will be 
used in the general model in the following chapter for the 
analysis of the responses to the policy variables. 
Yield Responses 
The yield response functions are expressed in equation 
(IV-3) of the general model with the yields of the four 
Table 7. Coefficients and standard errors for the acreage functions 
Commodity Region 
Deflating 
commodity® Coef. 
P*/P* 
Std. err. 
H 
Coef. 
t-1 
Est. err. 
Constant 
term ^2 
Corn North Beans 2148200 31287 00 -.226 .539 388610 .09 
Gulf Beans -1508 111640 .957 .084 39483 .87 
Pac. North Wheat 54337 44811 .932 .112 -117 26 .83 
Pac. South Beans -108350 564650 1.029 .025 67765 .99 
Central Wheat -220920 300370 .793 .142 722040 .61 
Wheat North Corn 7094 4427 .512 .191 61066 .29 
Gulf Corn 294 1143 .358 .213 1366 .12 
Pac. North Corn 55378 24165 .903 .093 -36941 .86 
Pac. South Corn 408 6333 .007 .005 9066 .14 
Central Corn 42194 20799 .687 .178 20114 .43 
Beans North Corn 32557 20873 .769 .174 12581 .52 
Gulf Corn -7311 8705 .712 .152 32457 .54 
Pac. North Corn 6778 3697 1.086 .060 -11577 .96 
Pac. South Corn 9097 2904 .153 .005 -84877 .98 
Central Corn -19221 20115 .131 .225 121740 .09 
Rice North Corn 
Gulf Corn -1358 3121 .799 .133 4952 .71 
Pac. North Corn 46957 64294 .798 .466 -42716 .83 
Pac. South Corn 5218 6644 -.036 .010 52919 .79 
Central Corn -4283 3329 .480 .201 17015 .52 
^Deflating commodity indicates the commodity whose price is used as the 
denominator in the relative price variable. 
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commodities in the five regions as the dependent variables. 
The independent variables are 1) relative expected prices, 
2) weather, and 3) technology. The same ratio of expected 
prices as used in the hectares function is used under the 
assumption that producers shift variable resources among 
commodities based upon expected prices for the outputs. 
The weather variable for the region is determined by taking 
weighted average yields for all commodities in the region 
and calling the weather variable (1) if it is on the trend, 
(0) if below trend, and (2) if above trend. A time trend 
variable is used as a proxy for technology. 
Using 1940-52 data the following form of function is 
used to determine the coefficients; 
IV-14 Y, . = b_ + b, ^i-i + b, T + b. W 1 ^ o • • X • • — ^  3 • • 4 • • ij -ij p*. -ij -ij 
Table 8 states the coefficients and standard errors for 
the commodity region combinations. In only four cases (corn-
Gulf, corn-Pacific North, wheat-Pacific South, and wheat-
Central) are significant coefficients found on the relative 
price variable. The trend and weather variables are found 
to be significant, positive coefficients in most cases indicat­
ing the yields are largely determined by technology and 
weather rather than expected prices. 
Table 8. Coefficients and standard errors for the yield functions 
P*/P* W T_ 
Deflating Std. Std. Std. Constant 
Commodity Region commodity® Coef. err. Coef. err. Coef. err. term 2 
Corn 
Wheat 
Beans 
Rice 
North Beans -.0856 .1026 .0737 .0201 .0146 .0027 .4573 .77 
Gulf Beans 2.0432 1.0404 .0976 .0690 .0271 .0119 .7978 .65 
Pac. North Wheat .4285 .2337 -.0068 .0300 .0085 .0034 .6467 .57 
Pac. South Beans .0998 .1031 .0652 .0256 .0061 .0016 .5947 .60 
Central Wheat -.0305 .0934 .0254 .0135 .0152 .0014 .5529 .89 
North Corn .0383 .1613 .0913 .0498 .0146 .0059 .7071 .80 
Gulf Corn .0699 .1575 .0130 .0576 .0173 .0050 .2110 .39 
Pac. North Corn -.0591 .2015 .2241 .0501 .0305 .0061 .8361 .84 
Pac. South Corn .1898 .1030 .0605 .0340 .0146 .0030 .1487 , 66 
Central Corn .2297 .1231 .0422 .0353 .0335 .0040 .0716 .82 
North Corn .0247 .0339 .0276 .0180 .0105 .0018 .2778 .68 
Gulf Corn .0437 .0905 .0856 .0557 .0278 .0047 .3428 .67 
Pac. North Corn .1238 .1412 .0211 .0646 .0353 .0113 .0424 .67 
Pac. South Corn -.1179 .1715 .0544 .0564 .0154 .0084 .5110 .69 
Centra 1 Corn .1388 .2952 .0011 .1903 .0612 .0180 .3707 .38 
North Corn 
Gulf Corn .1334 .2127 .1333 .0759 .0290 .0085 .8762 .50 
Pac. North Corn .4381 .7533 .2188 .2583 .0497 .0429 .1656 .43 
Pac. South Corn -.3246 .4643 -.0007 .1447 .0285 .0302 1 .5355 .21 
Central Corn .1239 .3205 .1369 .0916 .0373 .0102 2 .2546 .50 
^Deflating commodity indicates the commodity whose price is used as the 
denominator in the relative price variable. 
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Demand Functions 
The demand functions are expressed in equation 7 of the 
general model with wholesale prices of the four commodities 
as the dependent variables. This is under the assumption 
that consumption is predetermined by the predetermined values 
of production. This means that consumption is determined by 
the previous years price allowing consumption to determine 
current years price. This is consistent with the "cobweb" 
approach used in the theoretical chapter. 
The demand functions express wholesale prices as func­
tions of the consumption of the four commodities, income, 
and population. Since all variables are highly intercorre-
lated, per capita consumption and income will be used to 
eliminate part of the multi-colinearity. 
Current wholesale prices are used to facilitate the 
determination of current farm prices in the model. Since 
current wholesale prices are used, current income is also 
used. 
Theoretically, we can expect a negative coefficient 
between the price and per capita consumption of the same 
commodity under conditions of a perfectly competitive market 
where wholesale and retail prices are moving together. This 
may not be the case here, however, since price regulation at 
the retail level with subsidizes going to processers may 
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remove the similarity of movement of the two prices. For 
this reason, price elasticities of demand will not be de­
termined. 
It is also difficult to analyze, with wholesale prices 
and retail price regulation, the degree of competitiveness 
or complementarity of the four commodities. Since the 
commodities are subsistence commodities, we would expect them 
to be substitutes. However, from observations with regard 
to the diet of the average Mexican, complementarity may 
exist, especially between corn and beans. For complimentary 
products, we expect a positive coefficient on the per capita 
consumption variable in both functions where the relation­
ship exists. This is under the assumption that an increase 
in the supply (consumption) of one commodity will increase the 
demand and therefore, price of the other commodity. For 
competitive commodities, the coefficient will be negative 
since an increase in the consumption of one product will 
decrease the demand for the ether commodity £9, 14]. 
Using the following form for the functions, we get the 
coefficients as expressed in Table 9; 
IV - 14 p" . ^  . b <1 \ °2d. °3i I ''Si 
1=1,4 Oi — — — — N 
Using the coefficients and standard errors, we can 
eliminate the per capita consumption variables in which there 
are no obvious relationship or where the commodities are 
Table 9. Demand function coefficients 
Wholesale Constant Per capita consumption Per capita o 
price term Corn Wheat Beans Rice income R"' 
Corn 2.07 .980 = .269 -.287 .162 .820 .97 
(.469)® (.199) (.300) (.223) (.110) 
Wheat 29.69 .955 -.341 -.411 .273 .868 .99 
(.314) (.133) (.201) (.149) (.074) 
Beans 20611.80 -.220 -.176 —. 484 -.370 1.097 .93 
(.829) (.352) (.530) (.394) (.195) 
Rice 702.00 .574 -.481 -.286 -.128 1.028 .98 
(.434) (.184) (.277) (.206) (.102) 
^Parentheses indicate standard errors of the coefficients. 
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independent in consumption. The new coefficients and standard 
errors are given in Table 10. The per capita consumption 
variable for the same commodity as the wholesale price has 
been left in the functions (direct responses arc always 
computed). 
No obvious complementary or substitute relationships 
exist. The results indicate that wheat and corn may be 
complements; however, this may be the effect of using national 
data where corn is the major subsistence commodity in the 
south and wheat in the north. 
Since it has already been determined that rice produc­
tion is not responsive to price and rice consumption does 
not appear in the other demand functions, the demand function 
for rice is left out of the analysis using the general model 
in the following chapter. 
Tables 9 and 10 contain the results when using the 
least-squares approach on existing data. The following 
tables (11 and 12) state the corresponding results when 
•using predicted quantities of consumption as determined by 
the previous equations in the model. 
In comparing Tables 9 and 10 with Tables 11 and 12, there 
is little change in the interpretation of the coefficients. 
There has been a general decrease in the size of the coeffi­
cients when using the predicted values with an increase in 
the value for the constant term. The significance of the 
coefficients has also declined when using the predicted values. 
Table 10. Coefficients and standard errors for the demand functions 
Wholesale Constant Per capita consumption Per capita 
r2 price term Corn Wheat Beans Rice income 
Corn 5.22 .815 
(.405)3 
.332 
(.177) 
-.325 
(.292) 
.843 
(.104) 
.97 
Wheat 141.70 .677 
(.292) 
-.236 
(.128) 
-.474 
(.210) 
.907 
(.075) 
.98 
Beans 2257.20 -.478 
(.483) 
1.059 
(.179) 
.92 
Rice 447.10 .523 
(.437) 
-.520 
(.180) 
-.091 
(.203) 
.931 
(.037) 
.98 
^Parentheses indicate standard errors of the coefficients. 
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Table 11. Coefficients and standard errors for the demand 
functions (predicted values) 
Wholesale Constant Per capita consumption Per capita 
price term Corn Wheat Beans income ^2 
Corn 7.91 .428 a .414 .042 .734 .97 
(.227)3 (.170) (.099) (.042) 
Wheat 450 .107 -.221 .094 .720 .95 
(.284) (.214) (.124) (.053) 
Beans 7815 -.398 -.195 .068 .901 .93 
(.424) (.319) (.186) (.079) 
^Parentheses indicate standard errors of the coefficients. 
Table 12. Coefficients and standard errors for the demand 
functions (predicted values) 
Wholesale Constant Per capita consumption Per capita ^ 
price term • Corn Wheat Beans income 2 
Corn 7.85 .444 .423 .744 .97 
(.219) (.166) (.034) 
Wheat 871 -.187 .750 .95 
(.204) (.039) 
Beans 624 —.269 .989 .96 
(.507) (.195) 
^Parentheses indicate standard errors of the coefficients. 
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Farm-Wholesale Price Relationships 
In equation IV-9 of the general model, farm prices are 
expressed as functions of wholesale prices. This allows the 
model to determine the farm price in period t from the whole­
sale price in period t, so that the farm price for t-1 can be 
used in the following period in the supply equations. Two 
forms of functions have been solved to determine the best 
fitting function. These are linear and linear in the logs. 
Using i = 1, 4 for the four commodities (1 = corn, 2 = 
wheat, 3 = beans, 4 = rice) and j = 1, 5 for the five regions 
(1 = North, 2 = Pacific North, 4 = Pacific South, 5 = Central) 
the following results (Tables 13 and 14) were obtained with 
the following functional forms; 
IV - 15 pf. = a P^^ and, 
13 1 
IV - 16 P^. = a + b pY 
1] 1 
Table 13 contains the results when solving the equations 
independently by least-squares using actual data. Table 14 
states the results by using least-squares with predicted 
values where the wholesale prices were generated from the 
previous equations. 
Few consistent conclusions can be drawn from these re­
sults concerning differences between regions and between 
commodities. 
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Table 13. Price spreads 
Commodity Linear Log Linear 
and Constant Std. 2 Constant Std„ 2 
region term Coef. err. R term Coef. err. R 
Corn 
North 1.41 .81 .03 .97 .62 1.04 .03 .99 
Gulf 6.20 .82 .04 .95 1.18 .94 .04 .97 
Pac. North 24.14 .86 .04 .96 .53 1.07 .03 .99 
Pac. South 21.94 .83 .04 .96 .63 1.03 .03 .98 
Central 1.14 .83 .04 .96 .81 1.00 .03 .98 
Wheat 
North 42.51 .75 .02 .98 1.22 .94 .02 .99 
Gulf 38.54 .74 .03 .97 1.27 .93 .03 .97 
Pac. North 47.41 .71 .03 .97 1.05 .95 .03 .98 
Pac. South 49.93 .70 .02 .98 1.18 .94 .02 .97 
Central 54.88 .72 .02 .98 1.46 .91 .02 .99 
Jeans 
North 88.75 .61 .05 .88 .84 .97 .07 .90 
Gulf 130.40 .60 .05 .87 3.17 .79 .05 .92 
Pac. North 113.75 .63 .05 .88 2.52 .83 .05- .93 
Pac. South 113.92 .58 .05 .87 2.32 .83 .05 .92 
Central 107.37 .60 .05 .86 1.83 .86 .06 .90 
nice 
Gulf 133.56 .25 .02 .83 5.70 .62 .05 .87 
Pac. North. 131.26 .25 .03 .81 3.71 .68 .06 .86 
Pac. South 66.64 .29 .03 .82 2.70 .72 • .06 . 86 
Central 76.09 .28 .03 .84 2.61 .72 .05 .90 
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Table 14. Price spreads 
Commodity 
and 2 
region Constant term Coef. Std. error R 
Corn 
North .59 
Gulf 1.02 
Pac. North .49 
Pac. South .56 
Central .75 
Wheat 
North 1.10 
Gulf 1.12 
Pac. North .94 
Pac. South 1.03 
Central 1.31 
Beans 
North .51 
Gulf 1.35 
Pac. North 1.83 
Pac. South 1.70 
Central 1.40 
1.05 .04 .97 
.97 .03 .99 
1.08 .04 .97 
1.05 .03 .98 
1.02 .03 .98 
.95 .04 .97 
.95 .04 .95 
.97 .04 .95 
.95 .03 • .97 
.92 .04 .97 
1.02 .07 .92 
.91 .12 .74 
.87 .04 .95 
.87 .05 .95 
.90 .05 .91 
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Using the b coefficient from the log functions, we can 
see that the commodities can be ranked (corn, wheat, beans, 
and rice) in terms of the responsiveness of farm prices to 
changes in wholesale prices. Since wholesale prices have 
been increasing over time, it can be concluded from the b 
coefficients in the log functions that margins have been 
increasing in the case of wheat, beans, and rice and remain­
ing relatively constant or declining in the case of corn. 
In the case of increasing margins, this can be explained by 
the increasing costs of transportation, handling, and process­
ing. In the case of corn the constant or declining margins 
over time are probably due to the extent of the consumer 
subsidy program and price controls on corn and its derivatives 
at the retail and wholesale levels. 
With respect to regional differences, the Pacific North 
appears to have the least increase in margins in general, 
which is probably due to the larger extent of the price 
guarantee program within that region tending to keep farm 
prices higher relative to other regions. Another example is 
the case of beans in the North region. The increase in 
margins is considerably smaller than in the case of beans in 
other regions. The extent of the price guarantee program on 
beans is as well concentrated in this region tending to raise 
bean prices above the levels in other regions. 
Table 14 contains the results when solving equation IV-16 
using predicted values with wholesale prices being those 
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generated from the analysis of the demand functions. No 
differences in interpretation of the new results can be made. 
There has occurred a slight increase in the size of the co­
efficient and its standard error and a slight decrease in 
the size of the multiple correlation coefficients. 
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ANALYSIS USING THE MODEL 
After having determined the coefficients for the general 
model, a simulation program was written to begin with the 
1955 farm prices and the values of all exogenous variables 
from 1955 to 1962 to solve the model for the seven years. 
Holding all other values of the policy variables constant, 
the values for the guaranteed price and the percentage 
purchases by the government for each commodity in each region 
are allowed to change one at a time and the results recorded. 
For example, with the percentage purchases and the guaranteed 
price constant for all commodities and all regions except for 
corn in the Pacific North region, the percentage purchases 
are allowed to take on values of 0, .10, .30, .50, .80, and 
1.00 with the guaranteed price constant at $900 for corn in 
the Pacific North. The results are then the values of all 
endogenous variables associated with changes in this policy 
variable. 
Using the results of the model with everything else 
constant, simple regressions are run on the seven year 
averages of the variables and each of the policy variables 
(the guaranteed price and percentage purchase of each commodity 
in each region) to get the relationships between the production 
of each commodity in each region with changes in any one of 
the policy variables. 
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Results are taken for a seven year period because of the 
lags in the model which allow the effects to accumulate over 
the years. The average result for the seven years is then 
used as the average expected response to the policy variable. 
The form of the function used to determine the response 
function was as follows; 
P . ^lijk 
°ij - "^oikj ^ijk 
where (Q?^) is the quantity of production of the ith commodity 
in the ith region and (V. ) is the policy variable (k = 1, 
13k 
guaranteed price; k = 2, percentage purchases) on the ith 
commodity in the ith region. The are then the 
response elasticities of regional production to each of the 
policy variables. This becomes a 15 x 30 matrix of response 
elasticities in Table 15. 
The response elasticities for national production of the 
three commodities are found by taking equation IV-5 of the 
general model and equation V-1. Substituting equations V-1 
into equation IV-5 for the quantities of regional production 
we get; 
Solving V-2 for the elasticities of response of national 
production to the policy variables we get; 
Table 15. Response elasticities of regional production to the policy variables 
b 
:*! i 1 1 1 1 1 2 2 j 1 2 3 4 5 1 2 
1 1 "0- -0- — 0— -0- -0- — 0— -0-
1 2 -.00430* .63097 -.02870 -.00155* -.02607 -0- -0-
1 3 -.00275* -0- .34080 -.00108* -.02681 -0- -0-
1 4 -0- -0- -0- -0- — 0— — 0— -0-
1 5 -0- -0- — O™ -0- — 0— -0- -0-
2 1 -0- — Q— -0- -0- -0- -0- -0-
2 2 -0- — 0— -0- -0- -0- -0- -0-
2 3 .00242* -.00909* -.28700 .00108* -.85674 — 0— — 0— 
2 4 .00167* -.00481* .02080 -.17813 .01178 -0- -0-
2 5 .00368* -.01094 .04804 .00152* -.40208 -0- -0-
3 1 -.13718* -.03273 .01103 .00129* .01058 -0- -0-
3 2 -0- — 0— — 0— -0- -0- -0- -0-
3 3 .00129* -.04227 -.36992 .00069* .01339 — 0— — 0— 
3 4 .00063* -.01408 .00392* -.12588 .00457* -0- — 0"— 
3 5 -0- -0- -0- -0- -0- -0- -0-
^The P^. indicates the policy variable of the guaranteed price on the ith 
commodity in the ith region for i = 1 corn, 2 wheat, and 3 beans, and j = 1 North, 
2 Gulf, 3 Pacific North, 4 Pacific South and 5 Central. 
^The Q?. indicates the quantity ot production or the ith commodity in the ith 
region. ^ 
^Asterisks indicate that the coefficient is insignificant at the 10% level. 
Table 15. (Continued) 
P 
a 
G 
P 
0.. ij ij 2 2 2 3 3 3 3 3 
i j 3 4 5 1 2 3 4 5 
1 1 -0- -0- -0- -0- — 0— -0- — 0— — 0— 
1 2 .01820* .00042* .01372 .00645 -.66578 .00356 .00159* -0-
1 3 -.11057 .00039* .01306* .00413* -.00803 .00224* .00102* -0-
1 4 — 0— -0- -0- -0- -0- -0- -0- -0-
1 5 -0- -0- -0- -0- - 0 - — 0— -0- -0-
2 1 -0- -0- -0- -0- -0- — 0— -0- -0-
2 2 -0- -0- -0- -0- — 0— -0- — 0— — 0— 
2 3 .13114 -.00021* -.01172* -.00332* .00708 -.01888 -0- -0-
2 4 -.01106 .08056 -.00628 -.00229* .00375 -.00125* -.00055* -0-
2 5 -.02493 -.00024* .168J4 -.00508* .00856 -.00277* -.00120* — 0— 
3 1 -.00670* -.00003* -.00601 .30156 .02611 -.00209* -.00088* — 0— 
3 2 -0- •— 0— -0- — 0— -0- -0- -0- -0-
3 3 -.00879* -0- -.00870* -.00170* .03259 .39976 -.00036* — 0— 
3 4 -.00293* .00006* -.00284* -.00075* .01117 -.00038* .01755* -0-
3 5 -0- -0- — Q— -0- -0- — 0— — 0— — 0— 
Table 15. (Continued) 
b d 
P Q. . ii 
i 1 1 1 1 1 2 2 
i j j 1 2 3 4 5 1 2 
1 1 -0- -0- — 0— — 0— — 0— — 0— -0-
1 2 -.00097* .11255 -.00651 -.00038* -.00551 -0- -0-
1 3 -.00063* .00197 -.15485 -.00028* -.00490 -0- -0-
1 4 -0- -0- -0- -0- mm Q-- -0- -0-
1 5 -0- -0- -0- -0- -0- -0- -0-
2 1 — 0" -0- — 0— -0- -0- -0- -0-
2 2 -0- -0- -0- -0- -0- -0- -0-
2 3 .00054* -.00180* -.05853 .00021* .00442 -0- -0-
2 4 — 0— -.00091* .00477 -.03735 .00252 -0- -0-
2 5 -0- -.00201 .01062 —0— -.08193 -0- -0-
3 1 -.05050 -.00626 .00257 .00021* .00234 -0- -0-
3 2 -0- -0- -0- -0- -0- -0- -0-
3 3 .00028* -.00883 -.08259 .00015* .00317 -0- -0-
3 4 .00013* -.00307 .00092* -.02949 .00106 -0- -0-
3 5 -0- — 0— -0- -0- mm 0 — -0- -0-
^The indicates the policy variable of the percentage purchases on the ith 
commodity ih^the ith region. 
Table 15. (Continued) 
d 
i-i 
ii 2 2 2 3 3 3 3 3 
i 3 3 4 5 1 2 3 4 5 
1 1 -0- — 0— -0- -0- -0- — 0— -0- -0-
1 2 .00139 .02933* .00101* .00164* -.15306 .00085* .00041* -0-
1 3 -.00529 .00002* .00108* .00105* -.00191 .00054* .00025* -0-
1 4 -0- -0- — 0— -0- -0- -0- -0- -0-
1 5 -0- -0- — 0— -0- -0- -0- -0- — Q— 
2 1 -0- -0- — 0— — 0— -0- -0- -0- -0-
2 2 — 0"" -0- — Q— -0- -0- — 0— -0- -0-
2 3 .00795 -0- -.00107* -.00087* .00169* -.00044* — G— — 0— 
2 4 -.00075* .00536 -.00050* -.00059* .00087* -.00031* -.00015* — 0— 
2 5 -.00175 -.00003* .01181 -.00131* .00201 -0- -.00032* — 0— 
3 1 -.00056* -.00001* -.00052* .07533 .00622 -.00051* -.00024* -0-
3 2 -0- — Q— -0- -0- -0- -0- -0- — 0— 
3 3 -.00079* -.00002* -.00085* -.00045* .00794 .09475 -.00010* -0-
3 4 -.00023* -.00001* -.00028* -0- .00269 -.00010* .04293 -0-
3 5 -0- -0- -0- -0- — 0— — 0— -0- -0-
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P 
'vj ik ^ Qjj  
-'ijk 
P 
This means that the response elasticity (£ Q.) is 
^ijk ^ 
equal to the sum of the regional response elasticities weight­
ed by the percentage of total production in each region. 
This produces a 3 x 30 matrix of response elasticities as 
found in Table 16. 
To solve for the matrix of response elasticities for 
quantities of consumption to the policy variables, the rela­
tionship between the quantity of production and the policy 
variable is assumed to be: 
, "lijk 
= "oiik Vijk 
where the (4^.'s) are the response elasticities solved for li]k 
in equation V-3, substituting equation V-4 into equation IV-5 
of the general model we get: 
^-5 = <oi:k Vijk + «I -
Solving equation V-5 for the response elasticities we get; 
^^ijk ^lijk 
0? + (Q? - 0?) 
which is the 3 x 30 matrix of response elasticities found in 
Table 17. 
Table 16. Response elasticities for national production 
a 
b G 
_P P. . Q ID 
i 1 1 1 1 1 2 2 
1 ] ] 1 2 3 4 5 1 2 
1 -.00078 .08203 .02353 -.00029 -.00553 -0- -0-
2 .00216 -.00729 -.11836 -.00087 -.50656 -0- -0-
3 -.04506 -.01686 -.03284 -.01587 .00542 -0- 0— ' 
• 
1] 
1 -.00018 .01479 -.01323 -.00007 -.00111 — 0— -0-
2 .00025 -.00140 -.02390 -.00028 -.02088 — 0— -0-
3 -.01665 -.00335 -.00729 -.00375 .00123 -0- -0-
^The P.. indicates the policy variable of the guaranteed price on the ith 
commodity i?i^the ith region for i = 1 corn, 2 wheat, and 3 beans, and j = 1 North, 
2 Gulf, 3 Pacific North, 4 Pacific South and 5 Central. 
^The Q? indicates the quantity of production of the ith commodity. 
^The c{ . . indicates the policy variable of the percentage purchases on the ith 
commodity iA^the jth region. 
Table 16. (Continued) 
b 
a 
G 
• 
ii 2 2 2 3 3 3 3 3 
i j 3 . 4 5 1 2 3 4 5 
1 -.00648 .00009 .00283 .00117 -.08719 .00064 .00029 -0-
2 .05337 .00064 .04163 -.00297 .00569 -.00947 -.00034 — 0— 
3 -.00347 -0- -.00322 .09925 .01333 .03924 .00196 -0-
1 -.00024 .00381 .00022 .00030 -.02005 .00015 .00007 -0-
2 .00316 .00005 .00281 -.00077 .00135 -.00021 -.00009 -0-
3 -.00029 -.00001 -.00029 .02481 .00320 .00929 .00549 — Q— 
Table 17. Response elasticities for national consumption 
b 
Q? 
1 
a 
G 
i 1 1 1 1 1 2 2 
i j 1 2 3 4 5 1 2 
1 -.00076 .07957 .02282 -.00028 -.00536 -0- -0-
2 .00214 -.00722 -.11718 -.00086 -.50149 -0- -0-
3 -.04416 -.01652 -.03218 -.01555 .00531 -0- — Q-
1 -.00017 .01435 -.01283 -.00007 -.00108 -0- -0-
2 .00025 -.00139 -.02367 -.00028 -.02067 -0- -0-
3 -.01632 -.00328 -.00714 -.00368 .00121 -0- -0-
The . indicates the policy variable of the guaranteed price on the ith 
commodity inrthe ith region for i = 1 corn, 2 wheat, and 3 beans, and j = 1 North, 
2 Gulf, 3 Pacific North, 4 Pacific South and 5 Central. 
"K C 
The indicates the quantity of consumption of the ith commodity. 
*^The ci . , indicates the policy variable of the percentage purchases on the ith 
commodity ift^the ith region. 
Table 17. (Continued) 
b 
a 
G 
c P. . Q n 
i 2 2 2 3 3 3 3 3 
i 3 4 5 1 2 3 4 5 
1 -.00629 .00009 .00274 .00113 -.08457 .00062 .00028 -0-
2 .05284 .00063 .04121 -.00294 .00563 -.00938 -.00034 — 0— 
3 -.00340 -0- -.00316 .09726 .01306 .03846 .00192 -0-
"i," 
1 -.00023 .00370 .00021 .00029 -.01945 .00015 .00007 —' 0— 
2 .00313 .00005 .00278 -.00076 .00134 -.00021 -.00009 -0-
3 -.00028 -.00001 -.00028 .02431 .00314 .00910 .00538 -0-
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From the above result, we can conclude that the quan­
tities of imports and exports can be used as an effective 
policy variable to change the responsiveness to the other 
policy variables. An increase in imports or decrease in 
exports will decrease the responses to the other policy 
variables, where an increase in exports or decrease in imports 
will increase the responses to the other policy variables. 
Using equation IV-7 of the general model and the results 
for the elasticities of response of the quantities of con­
sumption to the policy variables, the following function is 
formulated and solved for the response elasticities of whole­
sale prices: 
the coefficients in equations IV-7 of the general model. 
These elasticities of response for wholesale prices are 
given in Table 18. 
V-7 
V-8 
-v ~ ^ ^12^2 + ^ 13 ^3 
i]k 
where the/^'s are the response elasticities for consumption 
of the commodities to the policy variables and the s are 
Table 18. Response elasticities for wholesale prices 
a 
b G 
i 1 1 1 1 1 2 2 
1 j 1 2 3 4 5 1 2 
1 .01444 .06782 -.00985 .00454 -.17259 — 0'— -0-
2 .01991 .06340 .05836 .00738 .11221 -0- -0-
3 .02111 .00790 .01538 .00743 -.00254 -0- -0-
1 .00525 .01230 -.01599 .00105 -.00814 -0- — 0— 
2 .00756 .01160 .00028 .00176 .00357 -0- -0-
3 .00780 .00157 .00341 .00176 -.00058 -0- -0-
®The P.. indicates the policy variable of the guaranteed price on the ith 
commodity in^the jth region for i = 1 corn, 2 wheat, and 3 beans, and j = 1 North, 
2 Gulf, 3 Pacific North, 4 Pacific South and 5 Central. 
^The pV indicates the wholesale price of the ith commodity. 
*^The . . indicates the policy variable of the percentage purchases on the ith 
commodity iA^the jth region. 
Table 18. (Continued) 
b 
a 
2 2 2 3 3 3 3 3 
i 3 4 5 1 2 3 4 5 
1 .01352 .00028 .01694 -.03166 -.07130 -.01511 -.00051 — 0— 
2 -.01512 -.00009 -.00637 -.04503 -.06477 -.01560 -.00064 -0-
3 .00163 —0— .00151 -.04649 -.00624 -.01838 -.00092 -0-
1 .00094 .00304 .00119 -.00792 -.01643 -.00290 -.0017 2 -0-
2 -.00076 .00250 -.00038 -.01115 -.01497 -.00416 -.00248 —0— 
3 .00013 -- 0— .00013 -.,01162 -.00150 -.00435 -.00257 -0-
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Equation IV-8 in the general model expresses farm prices 
as log functions of the wholesale prices. Substituting the 
relationship between wholesale prices and the policy variables 
into equation IV-8, farm prices become functional relation­
ships with the policy variables in the following form: 
^•3 = (v.,. 
and the response elasticities as follows; 
^vijk ^ ij " "^lijk ^i] 
where the are the response elasticities of wholesale 
prices to the policy variables and the ^'s are the co­
efficients in equation IV-8. 
Table 19 is a 15 x 30 matrix of the response elasticities 
solved for in equation V-10. 
It can be concluded from the preceding tables that the 
responses to the policy variables in the long-run are very 
small. All of the response elasticities are less than a 
positive one and greater than a negative one. The response 
elasticities to the level of the guaranteed price are in 
most cases larger in absolute value than the responses to 
the percentage purchases. Exceptions occur in cases where 
the value of the response elasticity is exceedingly small. 
Table 19. Response elasticities for regional farm prices 
b 
a 
G 
"ii 
i 1 1 1 1 1 2 2 
i j j 1 2 3 4 5 1 2 
1 1 .01504 .07053 -.01024 .00472 -.17949 -0- -0-
1 2 .01357 .06375 -.00926 .00427 -.16223 -0- -0-
1 3 .01545 .07257 -.01054 .00486 -.18467 -0- -0-
1 4 .01489 .06985 -.01015 .00468 -.17777 -0- -0-
1 5 .01444 .06782 -.00985 .00454 -.17259 -0- -0-
2 1 .01872 .05960 .05486 .00694 .10548 -0- — 0— 
2 2 .01852 .05896 .05427 .00686 .10436 -0- -0-
2 3 .01891 .06023 .05544 .00701 .10660 — 0— -0-
2 4 .01872 .05960 .05486 .00694 .10548 -0- -0-
2 5 .01812 .05769 .05311 .00672 .10211 — 0"* -0-
3 1 .02048 .00766 .01492 .00721 -.00246 -0- — 0— 
3 2 .01668 .00624 • .01215 .00587 -.00201 -0- -0-
3 3 .01752 .00656 .01277 .00617 -.00211 -0- -0-
3 4 .01752 .00656 .01277 .00617 -.00211 -0- -0-
3 5 .01855 .00679 .01323 .00639 -.00218 -0- — 0— 
®The P.. indicates the policy variable of the guaranteed price on the ith 
commodity iJi^the jWi region for i = 1 corn, 2 wheat, and 3 beans, and j = 1 North, 
2 Gulf, 3 Pacific North, 4 Pacific South and 5 Central. 
^The pTj indicates the farm price of the ith commodity in the jth region. 
Table 19. (Continued) 
a 
-il 2 2 2 3 3 3 3 3 
i j 3 4 5 1 2 3 4 5 
1 1 .01406 .00029 .01762 -.03293 -.07415 -.01571 -.00053 -0-
1 2 .01271 .00026 .01592 -.02976 -.06702 -.01420 -.00048 -0-
1 3 .01447 .00030 .01813 -.03388 -.07629 -.01617 -.00055 -0-
1 4 .01393 .00029 .01745 -.03261 -.07344 -.01556 -.00053 -0-
1 5 .01352 .00028 .01694 -.03166 -.07130 -.01511 -.00051 -0-
2 1 -.01421 -.00008 -.00599 -.04233 -.06088 -.01466 -.00060 -0-
2 2 -.01406 -.00008 -.00592 -.04188 -.06024 -.01451 -.00060 -0-
2 3 -.01436 -.00009 -.00605 -.04278 -.06153 -.01482 -.00061 -0-
2 4 -.01421 -.00008 -.00599 -.04233 -.06088 -.01466 -.00060 -0-
2 5 -.01376 -.00008 -.00580 -.04098 -.05894 -.01420 -.00058 — 0— 
3 1 .00158 — 0— .00146 -.04510 -.00605 -.01783 -.00089 -0-
3 2 .00129 -0- .00119 -.03673 -.00493 -.01452 -.00073 -0-
3 3 .00135 -0- .00125 -.03859 -.00518 -.01526 -.00076 -0-
3 4 .00135 -0- .00125 -.03859 -.00518 -.01526 -.00076 -0-
3 5 .00140 -0- .00130 -.03998 -.00537 -.01581 -.00079 •— 0— 
Table 19. (Continued) 
of c 
P. . ii 
i 1 1 1 1 1 2 2 
i j j 1 2 3 4 5 1 2 
1 1 .00546 .01279 -.01663 .00109 -.00847 -0- — 0— 
1 2 .00494 .01156 -.01503 .00099 -.00765 -0- — 0— 
1 3 .00562 .01316 -.01711 .00112 -.00871 -0- -0-
1 4 .00541 .01267 -.01647 .00108 -.00838 -0- -0-
1 5 .00525 .01230 -.01599 .00105 -.00814 -0- -0-
2 1 .00711 .01090 .00026 .00165 .00336 -0- -0-
2 2 .00703 .01079 .00026 .00164 .00332 -0- •— 0— 
2 3 .00718 .01102 .00027 .00167 .00339 -0- -0-
2 4 .00711 .01090 .00026 .00165 .00336 -0- -0-
2 5 .00688 .01056 .00025 .00160 .00325 -0- -0-
3 1 .00757 .00152 .00331 .00171 -.00056 -0- — 0— 
3 2 .00616 .00124 .00269 .00139 -.00046 -0- -0-
3 3 .00647 .00130 .00283 .00146 -.00048 -0- -0-
3 4 .00647 .00130 .00283 .00146 -.00048 -0- — 0— 
3 5 .00671 .00135 .00293 .00151 -.00050 -0- -0-
*^Thec^j^. indicates the policy variable of the percentage purchases on the ith 
commodity in the ith region. 
Table 19. (Continued) 
2 2 2 3 3 3 3 3 
i j 3 4 5 1 2 3 4 5 
1 1 .00098 .00316 .00124 -.00824 -.01709 -.00302 -.00179 -0-
1 2 .00088 .00286 .00112 -.00744 -.01544 -.00273 -.00162 -0-
1 3 .00101 .00325 .00127 -.00847 -.01758 -.00310 -.00184 — 0— 
1 4 .00097 .00313 .00123 -.00816 -.01692 -.00299 -.00177 -0-
1 5 .00094 .00304 .00119 -.00792 -.01643 -.00290 -.00172 -0-
2 1 -.00071 .00235 -.00036 -.01048 -.01407 -.00391 -.00233 — 0— 
2 2 -.00071 .00232 -.00035 -.01037 -.01392 -.00387 -.00231 — 0— 
2 3 -.00072 .00238 -.00036 -.01059 -.01422 -.00395 -.00236 -0-
2 4 -.00071 .00235 -.00036 -.01048 -.01407 -.00391 -.00233 -0-
2 5 -.00069 .00228 -.00035 -.01015 -.01362 -.00379 -.00226 -0-
3 1 .00013 -0- .00013 -.01127 -.00146 -.00422 -.00249 -0-
3 2 .00010 — 0— .00010 -.00918 -.00118 -.00344 -.00203 0— 
3 3 .00011 -0- .00011 -.00964 -.00124 -.00361 -.00213 — 0— 
3 4 .00011 -0- .00011 -.00964 -.00124 -.00361 -.00213 -0-
3 5 .00011 0— .00011 -.00999 -.00129 -.00374 -.00221 -0-
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In these cases there is frequently a change in sign. It 
should be noted here, however, that in almost all of these 
cases, the coefficients are not found to be significant. 
In general, the program on corn (setting a guaranteed 
price on corn and purchasing at that price) will increase 
corn production, decrease the production of wheat and beans, 
decrease corn price and increase the prices for wheat and 
beans. Regional differences can clearly be found, however. 
The effects of placing the policy variables only on corn in 
the North region are decreases in the production of corn in 
all regions and increases in the production of wheat in all 
regions, while increasing the price level of all commodities 
in all regions. Entirely different results occur when the 
policy variables are devoted only to corn in the Gulf region. 
The production of corn will increase by a significant amount 
in the Gulf region while the production of beans and wheat 
decreases in all regions. Again the prices of all three 
commodities are increased. The response from using the 
policy variables in the Pacific North region are essentially 
concentrated in that region with increased production of corn 
and decreased production of beans and wheat. Corn prices 
will fall while wheat and bean prices rise. 
Placing the policy variables on corn in the Pacific 
South region tends to decrease the production of all three 
commodities while increasing their prices. If the policy 
variables are placed on corn in the Central region we find 
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a large decrease in the production of wheat concentrated in 
the Pacific North and Central regions. The price and produc­
tion of corn fall in almost every region while the price of 
wheat rises in every region. 
If the objective is to increase the national production 
of corn, it appears as if the best policy would be to devote 
the efforts of the corn program in the Gulf and Pacific North 
regions. The Pacific North region has an additional draw­
back, however, in that wheat production will fall by a 
significant amount in that region and the price of corn will 
fall in all regions. Placing the policy variables for corn 
in the Gulf region has the additional advantage of being the 
best alternative for meeting the objective of raising farm 
incomes for corn producers in that no decreases are found in 
the production of corn in any region while all regions receive 
an increase in the price for corn. 
When viewing the effects of the support program on wheat, 
we can conclude that in general, there is an increase in the 
production of wheat and a decrease in the production of corn 
and beans. The price of wheat decreases while the prices of 
corn and beans rise. No responses are found from the wheat 
program in the North and Gulf regions. The program in the 
Pacific North region resulted in an increase in the produc­
tion of wheat and a decrease in the production of corn in 
that region, while decreasing the production of beans in all 
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regions. In the Pacific South, the major change is an 
increase in the production of wheat in that region. Using 
the policy variables on wheat in the Central region, also 
resulted in an increase in the production of wheat in that 
region. 
If the objective is to increase the production of wheat, 
the best results can be achieved by devoting the pricing 
program in the Pacific North and Central regions. In either 
region the increase in production will occur only in the 
region in which the program is carried out. 
The response to the policy variables on beans is to 
increase bean production, decrease wheat production, and 
decrease all prices. Placing the policy variables, in the 
North region only, results in an increase in the production 
of corn in all regions, a decrease in the production of wheat 
in all regions and an increase in the production of beans in 
the North region. The program in the Gulf region gives 
decreased production of corn with a large negative response 
in the Gulf region. The production of wheat and beans is 
increased in all regions. With the policy variables on beans 
in the Pacific North region, positive responses are found for 
corn production in all regions, negative responses for wheat 
production and negative responses for bean production with 
the exception of a large positive response in the Pacific 
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North. Similar responses are found with the policy variables 
in the Pacific South but with the positive response to bean 
production occurring in the Pacific South region. 
To meet the objective of increasing bean production, it 
appears that the best alternatives are to emphasize the 
program in the North and Pacific North regions. 
Since no particular policy variable appears to give all 
favorable responses, it is important that policy makers set 
particular objectives and attempt to orient the program such 
that these objectives are met with the least possible un­
favorable side effects. This means that not only must the 
direct responses be taken into consideration, but also all 
of the indirect responses. It must also be remembered that 
the response elasticities in the previous tables represent 
average yearly responses. The response that may occur in 
the first year following a change in the level of the guar­
anteed price or the percentage purchases at that price may 
be entirely different than the average responses given here. 
91 
CONCLUSIONS 
The guaranteed price program in Mexico offers an altar-
native agricultural policy program that can be used to meet 
an array of different objectives. In addition, the type of 
program explained in this paper can be carried out with 
limited funds with the government maintaining control of 
the funds devoted to the program. For this reason, the 
guaranteed price program can be of significant use in under­
developed countries with limited resources to be devoted to 
the agricultural sector. 
As explained in the chapter on the theoretical back­
ground to the program, the guaranteed price with limited 
purchases can be used to reduce seasonal price fluctuations, 
increase production and raise farm incomes for the portion 
of the farm sector receiving the guaranteed price. These 
objectives are met at an expense to the government and to 
those producers who do not receive the guaranteed price. 
The Mexican government has taken steps, however, to reduce 
its costs and the costs of the producers who do not receive 
the support price through complementary programs such as 
control of wholesale and retail prices and the restriction 
on the quantity of the commodity entering the free market. 
A program of this type relies on the price responsiveness 
of producers and therefore a portion of the analysis is 
devoted to determining if price responsiveness exists. The 
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findings indicate that it does exist, however, at different 
levels for the different regions and the different commod­
ities considered in the study. This suggests that to obtain 
the maximum benefit from the limited resources, these 
resources should be devoted to specific regions and specific 
commodities. 
Prior to any selection of the specific regions and 
commodities, better knowledge is required of both the direct 
and indirect effects of placing one of the policy variables 
in a specific region and on a specific commodity. For this 
reason a complete supply and demand model is constructed for 
obtaining the response elasticities to the policy variables. 
Data problems are encountered in this part of the study lead­
ing to insignificant coefficients and incomplete functions. 
The principle problem encountered is that of multi-colinearity 
due to the increasing time trend associated with most of the 
variables using time-series data. Another problem is that 
of unavailable data and probably inaccurate data. Problems 
such as these will always be encountered in a study requir­
ing time-series data in an environment where data collection 
is not at the stage of development that the research is at. 
These are problems that cannot be overcome but must be endured. 
We can conclude that the regulation of prices in Mexico 
has resulted in a change in the price structure of corn, 
wheat, and beans at the farm and wholesale levels. This 
change has been absolute namely in an upward direction. 
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relative and geographic with some regions receiving larger 
price increases than others. Consumption, production, and 
yields have increased as a result of the policy with differ­
ences in the.regional changes due to differences in price 
responsiveness. Finally, we can conclude that the results of 
this study can be used in later studies to determine if an 
adjustment can be made in allocation of the government 
resources to the agricultural program to better meet the 
objectives of the government. This requires, however, an 
explicit statement as to the objectives. It is-hoped that 
the results of this study can provide a background to the 
policy makers when determining the policy or changes in 
policy that must be made to meet national objectives, region­
al objectives, and the objectives for the agricultural sector. 
This work suggests that much more can and should be 
done. Research devoted to the consumer subsidy program would 
be of significant help in appraising the entire program on 
subsistence commodities. A more thorough study of the supply 
functions would also be useful. It has been the primary 
purpose of this study to determine the impact of output prices 
on production and yields, but equally important is the impact 
of inputs, input prices, technology, and weather. 
The results of this study could as well contribute to 
further research. Some suggestions are (1) to set production 
goals for the various commodities involved and minimize the 
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cost to the government, (2) to maximize farm income with a 
restraint on the cost to the government, and (3) to set 
regional production and farm-income goals and minimize the 
cost to the government. 
More specific conclusions are given in the appropriate 
chapters. 
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